INTRODUCTION
Salinity problems are increasing at an alarming rate particularly in arid, semi-arid and coastal regions in India and have ground water as the only source of irrigation. It is estimated that 32 to 84 per cent (average 45 %) of total irrigation potential of ground water in different states are poor in quality. The availability of good quality water for irrigation in such problematic areas is the most limiting factor. Therefore, farmers have no other options and use this water for irrigation of their crops. Vertisols and associated soils are typically characterized by shrinking/swelling properties which mainly occurred in arid, semi-arid and sub-humid conditions. About 60 -90 % salinity in Saurashtra region of Gujarat is due to ingression of saline sea water directly or indirectly through water/wind or by saline water intrusion due to reverse hydraulic gradient and capillary action through porous and limestone deposits which are mainly confined to dominance of sodium as cation and chloride as anion with traces of magnesium (1.32 to 1.35 g/l), calcium (0.40 to 0.45 g/l), sulphate (2.58 to 3.00) and phosphate ions. It was found that only 39.6 per cent of surface soils are free from salinity (< 2 dS/ m), 49.3 per cent soils are saline (2-4 dS/m) and only 11.1 per cent soils are having salinity greater than 4 dS/m. Whereas, 10 per cent of the sub-soil are having salinity less than 2 dS/m, 15 per cent between 2-4 dS/m and 75 per cent greater than 4 dS/m. A very little area (i.e., 15 -16 % of total salt affected area in Gujarat) is under inland salinity which mainly confined to in south, middle and north Gujarat. Leaching of excess salts is hardly possible.
Physical properties of these soils are greatly influenced by soluble salts and/or adsorbed sodium. The most important physical characteristics of these soils are low hydraulic conductivity with good water holding capacity resulted in poor availability of water to plants. Therefore, with suitable agro-technological interventions these soils can be brought under production system for enhancing the land productivity. Mostly the quality of ground water in Saurashtra region is good having low to medium salinity hazard and low in sodium hazard except some pockets in Mangrol and Porbandar due to sea water ingressions. The electrical conductivity of ground water in Saurashtra region is ranges from 0.5 to 8.0 and 0.5 to 4.0 dSm-1 during pre-and post-mansoon, respectively. The sodium absorption ratio is less than 4 during both pre-and postmansoon season except Mangrol (SAR < 10). Similarly, TSS varied from 0.5 to 4.0 and 0.5 to 2.0g/ l during pre-and post-mansoon seasons.
Groundnut and mustard are the important legume and oilseed crops mostly grown in these problematic soils which are highly vulnerable to soil salinity due to the use of poor quality irrigation water. The farmers of Saurastra region of Gujarat are generally taking single crop of groundnut and summer/winter season are being kept fallow due to non-availability of good quality of irrigation water. Therefore, any possibility for the use of saline water in summer or winter crops will increase the productivity of these areas. In view the above facts, the groundnut crop in kharif season as with supplementary irrigation and mustard crop in winter season as full irrigation was taken using saline water irrigation in order to maximize the production and productivity without deteriorating the soil. Table 1 . All the other management practices were adopted in these crops as per the recommendations. Four sintex drums of 1000 litres capacity each were used for application of different saline water irrigation under field conditions. These saline waters of different qualities were prepared using commercial sodium chloride salts. Soil samples were taken at 0-30 cm soil depth periodically during the crop growth cycle and were analyzed for ECe and pH. The yield and yield attributing characters were recorded in both groundnut and mustard crop. Oil content and quality parameters for both the crops i.e. groundnut and mustard were determined using standard procedure. of soil salinity. Therefore, the tolerance of high salinity levels was associated with mustard crop as compared to groundnut crop which might be due to seed size differences of these crops. The seeds require high amount of water uptake during the germination under salt stress due to the accumulation of the soluble salts around the seeds which increase the osmotic pressure (Demir and Mavi, 2008 (Table 4) . It is clearly evident from the results that mustard crop was more resistant to salinity hazard. It affected the initial plant growth stage like plant stand, plant height and days to flowering. However, the other yield contributing factors like number of branches/plant, number. of siliqua/plant, 100 seed weight were founded nonsignificant with increased level of irrigation water salinity. Further, it was noted that grain weight/plant (g) was slightly higher with increased salinity levels. These results were difficult to justify but it might be due to higher mineral accumulation in mustard seeds under increased salinity levels. Effect on root zone salinity and soil reaction (pH) in Vertisols: A significant increase in root zone salinity buildup was observed with increased levels of water salinity under both the crops during individual as well as in pooled results. Although, the change in salinity buildup under groundnut was considerably lower than mustard. Further, irrespective of crops, the buildup of soil salinity during individual cropping season was also considerably differed among different irrigation water salinity levels. Presumably, these differences in root zone salinity would be related to different weather parameters especi ally the rai nfall, temperature and evaporation during the cropping season (Fig.2, lower left) . Isidoro and Grattan, (2011) reported that root zone salinity in the growing season was related to the total precipitation of the hydrologic year and to the leaching fraction but surprisingly not to the seasonal leaching fraction.
MATERIALS AND METHODS

RESULTS AND DISCUSSION
Similarly an increase in salinity levels of irrigation water significantly (p= 0.05) alter the pH of the soil up to 2 dSm -1 and subsequently nonsignificant difference was observed. However, a considerable difference was observed during individual years under both the crops which was reduced during subsequent cropping season (Fig.2,  lower right) . This reduction in soil pH was greater in mustard than the groundnut crop. Although, these results are difficult to predict but there might be the effect of weather parameters particularly rainfall and evaporation by affecting the ion activity in the soil due to dilution and/or concentration gradients developed by these weather parameters. (Fig.3) . About 47 to 150% increase over respective water salinity level in root zone salinity was observed under different levels of salinity which was highest under 0.5dSm -1 irrigation followed by 2dSm -1 than 4dSm -1 and least under 6dSm -1 during two year mustard crop. In general, the net increase in root zone salinity during two year crop rotation was ranges from 0.75dSm -1 to 2.9dSm -1 . Therefore, highest root zone salinity buildup was at lower levels of irrigation water salinity levels which were subsequently decreased with increased levels of salinity of irrigation water.
It is concluded that irrigation water of 2 -4 dSm -1 salinity could be safely used as supplementary irrigation in kharif groundnut depending on rainfall as well as native soil salinity followed by rabi mustard which could be safely grown up to 4dSm -1 irrigation water salinity without soil deterioration. A significant change in root zone salinity as well as soil pH was observed at different crop growth stages among different salinity levels of irrigation water (Fig 1) . However, these changes under groundnut crop were abrupt due to mansoon season particularly up to 80 DAS. The change in soil salinity was significantly (p= 0.05) higher up to 4dSm -1 . However, increase at 6dSm -1 was erratic to growth stages depending upon rainfall pattern. Further the change in salinity under mustard was also in similar trends but significantly higher than groundnut crop. The change in soil pH at different growth stages was inconsistent and significantly higher at 2, 4 & 6 dSm 
